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Warming Waters
McKenzie Kuhn’s research takes a deeper
dive into methane-producing bacteria in
Arctic lakes

Shifting Sands
Volunteer-sourced data reveals which N.H.
beaches are most resilient to storms

Physics Fellow
Nathan Schwadron has been elected to the
2022 AGU Class of Fellows
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Carbon Gatekeepers
Ruth Varner received a $3.4M grant to study
effects of climate change on Arctic lakes

Meeting Great Bay History
Meghan Howey received a grant to extend
her archaeology research to 72 K-12
teachers

Baking and Quaking
Katharine Duderstadt is a co-PI on a $1.7M
grant to study warming Arctic and
earthquake vulnerability

SEMINARS AND EVENTS
Two Years of Water Ice Clouds in the Martian Atmosphere
Oct. 12th, 3:00 – 4:00 p.m.
Speaker: Aurélien Stcherbinine, Northern Arizona University - Dept. of
Astronomy and Planetary Science - PIXEL
Part of the Space Science Center Seminar Series
GOLD Observations of Traveling Atmospheric Disturbances
Oct. 19th, 3:00 – 4:00 p.m.
Speaker: Scott England, Virginia Polytechnic Institute and State University
Part of the Space Science Center Seminar Series
Recent Progress Concerning the Local Interstellar Medium
Oct. 26th, 2:00 – 3:00 p.m.
Speaker: Jeff Linsky, Joint Institute for Laboratory Astrophysics (JILA),
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University of Colorado and National Institute of Standards and Technology
(NIST), Boulder
Part of the Space Science Center Seminar Series
Seacoast Sips of Science: Spectacular Seafood
Oct. 26th 5:30 – 7:30 p.m.
Stoneface Brewing Company
EOS ALUMNI SPOTLIGHT
Julia Tilles ’20G studied lightning physics with Ningyu Liu in our Space
Science Center; now she’s working at Sandia National Laboratory examining
the effects of lightning on different materials, including wind turbines.

Please send any news items or suggestions for future Convergence content
to Rebecca Irelan at rebecca.irelan@unh.edu.
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Warming Waters
UNH researchers studying methanemanufacturing bacteria in warming Arctic
lakes

Thursday, September 22, 2022

PHOTO BY MCKENZIE KUHN.

When McKenzie Kuhn traveled back to Abisko, Sweden this
summer, she expected to know her walking route through the
Arctic wetland — after all, she had been there just six years prior
for scientific field work and knew the area intimately. But when
she arrived, it looked vastly different than before: the slim wooden
boardwalks used to traverse over the dense groundcover had
become submerged in water, a result of rapidly thawing
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permafrost; many of the boards were moved to drier locations
entirely where that was an option.
“Everything had shifted because the landscape had changed just
in that short timeframe,” she recalls. “It’s hard to witness, but it
also highlights the impacts of climate change and permafrost thaw
and how quickly it can change an ecosystem.”
By some accounts, the
Arctic is warming four times
the rate of the rest of the
world. And yet despite the
grim news about climate
change, Kuhn, who is a
UNH postdoctoral
researcher, maintains a
laser focus on learning all
she can about a little-known
aspect of the greenhouse
STUDENT RESEARCHERS WALK ON
BOARDWALKS TO NAVIGATE THE

gas emissions coming from
Arctic lakes as that region

ARCTIC WETLAND. PHOTO BY

warms: the role that

MCKENZIE KUHN.

methanogens — methaneproducing bacteria that

naturally live in those water bodies — play in the methane cycle
and how they contribute to climate change.
With her postdoctoral research funding provided by the National
Science Foundation, Kuhn is working closely with Ruth Varner,
UNH professor of Earth sciences, to learn more about these
microscopic methane manufacturers. Varner’s recent $3.4 million
grant from the U.S. Department of Energy will expand on these
studies for an additional three years and provide a unique
perspective of the same sites she’s been studying for more than a
dozen years already.
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“We know that lakes in that region are already large emitters of
methane, but how will that change as temperatures warm? We
don’t know yet,” Varner explains. “Generally speaking, there’s a
positive feedback loop that happens: when more methane enters
the atmosphere, then more warming occurs, which then could
cause more methane to enter the atmosphere, and so on. And so,
trying to understand the linkage between the microbial
communities and the gas emissions is really critical.”

Graduate students and
scientists in Varner’s
research group, called the
Trace Gas Laboratory,
return to Abisko every
summer to collect samples
and add to their long-term
dataset. This past year,
Varner and UNH research
scientist Florencia

RUTH VARNER AND REU STUDENT
NIKKI CASTRO MORALES COLLECT
METHANE FROM ARCTIC LAKE
SEDIMENTS. PHOTO BY MCKENZIE
KUHN.

Fahnestock served as codirectors for a Research Experience for Undergraduate (REU)
program, a summertime opportunity for students to get their feet
wet — sometimes literally, if they step off those boardwalks — in
the scientific research field. Kuhn helped to train the REU students
in the proper field sampling techniques at a lake in Northwood,
New Hampshire. Later in the summer, armed with equipment to
take sediment cores from the lakes and jars to store the samples,
Kuhn and the REU students trekked over the Arctic wetland
toward Abisko’s warming lakes in search of methanogens. The
samples will later undergo DNA and RNA sequencing to
determine what specific types of bacteria are present in those
lakes, and they’ll be subjected to various temperature treatments
to monitor how the methanogens react — essentially, creating a
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warming climate scenario for them right in the lab.
Kuhn reflects on her field work experiences with her colleagues
and the REU students, noting that the human relationships formed
during the work keeps her coming back for more. “We’ve become
a close-knit group, because it takes a team to do science,” she
says. “Working with the REU students was really special, because
I’ve been in their shoes before. Seeing how they view this new
environment, learning about science and the ecosystem, was
really refreshing.
“Arctic communities are on the forefront of climate change, and it’s
important for those of us who don’t live there to be aware of
what’s happening there,” she adds. “When it comes to climate
change, all our actions are connected — from Durham, New
Hampshire all the way to Abisko, Sweden.”
Varner holds appointments within the UNH College of Engineering
and Physical Sciences and the Earth Systems Research Center.
The UNH Institute for the Study of Earth, Oceans, and Space
(EOS) is UNH's largest research enterprise, comprising six
centers with a focus on interdisciplinary, high-impact research on
Earth and climate systems, space science, the marine
environment, seafloor mapping and environmental acoustics. With
approximately 100 principal investigators managing more than
400 individual grant awards, and with annual expenditures
exceeding $45 million, EOS fosters an intellectual and scientific
environment that advances visionary scholarship and leadership
in world-class and graduate education.  
WRITTEN Rebecca Irelan | Institute for the Study of Earth,
BY:

Oceans, and Space | rebecca.irelan@unh.edu | 603862-0990
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Shifting Sands
Volunteer-sourced data examines resiliency
of N.H.’s beaches to storms
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PHOTO BY TIM BRIGGS.

Just after a particularly raucous bout of weather in April 2019,
Rick Cliche and his wife, Leslie, pulled up to Hampton’s North
Beach and found, to their utter surprise, ancient peat moss and
weathered tree stumps where the sand used to be — the beach
had effectively been scoured clean from the recent storms,
exposing the remnants of an era thousands of years prior when
the sea was much farther out than it is now.
For years, the duo, along with some other volunteers-turned-
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friends, had been taking monthly measurements of the sand
height at the beach to track long-term trends of erosion and
accretion; coastal storms are notorious for altering the beach
landscape, but they had never seen this radical a change before.
Still slightly in awe of the scene before them, Rick and Leslie
pulled measuring sticks out from their car and walked down to the
water, where they began recording the height of what remained of
the beach in front of the seawall.
Now with more than six
years of data at that beach
and five other beaches
along New Hampshire’s
coast, a bigger picture has
started to emerge: the
beaches south of Boar’s
PEAT MOSS WAS EXPOSED ON
HAMPTON, N.H.'S NORTH BEACH
AFTER A 2019 STORM SCOURED

Head (including Hampton
and Seabrook Beaches) are

THE SAND AWAY. PHOTO BY: RICK

generally more resilient —

CLICHE.

this is, able to withstand
storms much better than

those to the north. The results, published in the journal
Continental Shelf Research, are fueling discussions with New
Hampshire’s coastal municipalities and New Hampshire State
Parks about the future vision of the beaches, which are already
facing pressures from sea-level rise and coastal storms that are
becoming more intense and frequent.
Alyson Eberhardt, a coastal ecosystem extension specialist with
N.H. Sea Grant and UNH Cooperative Extension, is the first
author on the paper. She leads the Coastal Research Volunteers’
Beach Profiling Program, which relies on the help of 35 dedicated
citizen scientists, like the Cliches, who go out at the lowest tide
each month and after major storms to record the changing height,
or profile, of the sand on beaches. Eberhardt examined their data
https://www.unh.edu/unhtoday/2022/09/shifting-sands[10/7/2022 10:15:41 AM]
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results with the help of the paper’s co-authors: Wells Costello, a
citizen science outreach coordinator with N.H. Sea Grant; Rachel
Morrison, a research assistant with the UNH Center for Coastal
and Ocean Mapping (CCOM); Larry Ward, a research associate
professor for CCOM; and Chris Williams from the New Hampshire
Coastal Program.
“It’s surprising to me how differently each of the beaches respond
to storms,” Eberhardt says. “Now that we have a critical mass of
long-term data, we’re starting to have conversations with coastal
town leaders about what these results mean, what they want their
shoreline to look like in the future and which beaches might
benefit from management approaches such as sand nourishment
(in which additional sand is brought to the site).”
Sand naturally moves back and forth between the shoreline and
out to sea; winter storms typically pull sand farther out to sea and
then re-deposit the sand at the coastline in the spring. However,
myriad factors, both natural and manmade, are influencing where
— and if — the sand comes back. And for a state with a 19-mile
coastline, those changes can have an outsized impact on tourism,
businesses and homes nearby.
“A beach with a higher elevation is generally more robust and
better able to withstand storm energy, which means it’s best
poised to protect the people and places behind it,” Eberhardt
notes.
The beach profile data
indicate North Beach is a full
two meters lower than
Hampton and Seabrook
Beaches, and that difference
is likely caused by a few
factors: Both Seabrook and
Hampton Beach State Park
https://www.unh.edu/unhtoday/2022/09/shifting-sands[10/7/2022 10:15:41 AM]
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have dunes that naturally
trap sand to help build the
height of the beach, and
they also benefit from the
addition of sand every few
years that’s dredged up from
Hampton-Seabrook Harbor.

BRYCE STETSON '25 HELPED TO
MEASURE THE HEIGHT OF
SEABROOK BEACH DURING HIS
HIGH SCHOOL YEARS.

North Beach and others to
the north of Boar’s Head
extend farther out to sea, and that, coupled with numerous
seawalls and man-made berms, limits the amount of sand that
gets redeposited, thus leading to lower beach elevations, more
erosion, washover and flooding.
Eberhardt is quick to point out that the volunteers for the Beach
Profiling Program who collected the data are equal partners in this
research alongside the scientists. “We consider them experts —
they’re the ones out there each month, navigating around beach
towels or through gale-force winds to measure the sand height,
and we really value their observations and interpretations on
what’s going on with each site.”
"An important aspect of this study that has made it successful is
the strong partnership between UNH, the N.H. Coastal Program,
the N.H. Geological Survey and community volunteers,” Larry
Ward from CCOM notes. “Partnering with citizen science
programs increases the capacity to collect data at lower costs
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while not compromising quality. A further benefit of this type of
collaboration is the creation of relationships between scientists,
the local community, and management. All of these factors help to
build coastal resiliency.”
Bryce Stetson ’25, who is majoring in marine biology, was one of
those dedicated volunteers during high school. In between his
homeschool studies, he traveled from his home in Milford, New
Hampshire, to the Seacoast to assist with the height
measurements of Seabrook Beach. With a natural affinity for
marine science, Stetson says he was drawn to the Beach Profiling
Program because of the monthly commitment and teamwork
approach in proximity to the water. “It was a great way to get
involved in science, to see how things are changing and meet
people in that line of work,” he notes. “I found it really rewarding.”
This project was funded in part by NOAA's Office for Coastal
Management under the Coastal Zone Management Act in
conjunction with the New Hampshire Department of
Environmental Services Coastal Program.
The UNH Institute for the Study of Earth, Oceans, and Space
(EOS) is UNH's largest research enterprise, comprising six
centers with a focus on interdisciplinary, high-impact research on
Earth and climate systems, space science, the marine
environment, seafloor mapping and environmental acoustics. With
approximately 100 principal investigators managing more than
400 individual grant awards, and with annual expenditures
exceeding $45 million, EOS fosters an intellectual and scientific
environment that advances visionary scholarship and leadership
in world-class and graduate education.  
WRITTEN Rebecca Irelan | Institute for the Study of Earth,
BY:

Oceans, and Space | rebecca.irelan@unh.edu | 603862-0990
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Physics Fellow
Schwadron elected American Geophysical
Union Fellow
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UNH faculty member Nathan Schwadron has been elected to the
2022 Class of Fellows of the American Geophysical Union (AGU)
— a prestigious international award that honors exceptional
scientific contributions to Earth and space sciences.
Schwadron, a physicist who studies the sun, space weather,
interstellar boundaries, cosmic rays and radiation, is among the
54 international scientists who are recognized by AGU for work
that has significantly advanced research in their fields. Each year,
fewer than 0.1% of AGU members are bestowed this lifelong
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fellowship. Schwadron joins seven other UNH faculty members
who have received this award since 2016.
“We are thrilled that Nathan has been selected as an AGU Fellow
in recognition of his remarkable contributions to the field of space
science,” says Marian McCord, senior vice provost for research,
economic engagement and outreach at UNH. “In addition to his
exemplary research and scholarship, Nathan is a dedicated
teacher and mentor, and a wonderful community member who
gives back in numerous ways. We are fortunate to have Nathan
here at UNH.”

"The work we do as
a team enables us to

Schwadron has been a faculty
member in the UNH physics
department and the Space Science

take leaps forward in

Center since 2010. Harlan Spence,

science that no one

director for the UNH Institute for the

person alone could
accomplish."

Study of Earth, Oceans, and Space,
praises Schwadron for his years of
dedication to his field. “Having
worked with Nathan on a number of

projects, I can attest to his research excellence and his incredible
productivity,” Spence says. “This AGU honor affirms what I’ve
witnessed for a long while: his relentless pursuit of discovery in
space plasma physics is matched only by his unbounded energy
and intellectual might.”
In addition to his recent election as an AGU Fellow, Schwadron
was previously awarded a UNH Presidential Chair from 2018 to
present and was named the Norman S. and Anna Marie Waite
Professor for the Physics Department from 2017 to present.
Alongside his passion for teaching and mentoring undergraduates
and graduate students, Schwadron has a long research record in
the area of heliophysics — the study of the sun and the solar
wind’s interactions to form intertallar boundaries around our solar

https://www.unh.edu/unhtoday/2022/09/physics-fellow[10/7/2022 10:19:34 AM]

Physics Fellow | UNH Today

system and space weather. He has led myriad research programs
spanning topics including solar wind, global heliosphere, particle
acceleration and propagation, and studies of the interaction of
radiation with materials and biological matter.
Schwadron currently leads two science operations centers for
NASA missions: The Interstellar Boundary Explorer Mission
Science Operations Center, which has been in existence since
2007, and the Parker Solar Probe Plus Integrated Science
Investigation of the Sun Science Center, which began in 2011.
He’s serving numerous roles on NASA’s Interstellar Mapping and
Accretion Probe (IMAP) Mission, including the deputy principal
investigator, the UNH institutional lead, and the lead for the IMAPLo instrument.
His work also focuses on the impact of radiation on astronauts
and technology in space. Schwadron helped to develop innovative
methods for dosimetry — the measurement of the amount of
radiation absorbed by a substance or living organism — and a
detector that laid the foundation for a new generation of
lightweight detectors sensitive to the full spectrum of particle
radiation. Related to this, he leads the Earth-Moon-Mars Radiation
Environment Module, a computer modeling project that will help
scientists to improve their predictions of radiation exposure to
more adequately plan for future space missions to the moon and
Mars that may involve humans. In addition, Schwadron was a colead on the Sun-to-Ice Project, funded by the National Science
Foundation, that studied particle acceleration and radiation
interactions from extreme solar events and their effects on the
Earth.
Amidst his lengthy list of career achievements, Schwadron is
quick to point out the support he’s received along the way.
“My research work is done with remarkable teams of scientists
and engineers here at UNH and at partner institutions in the U.S.
https://www.unh.edu/unhtoday/2022/09/physics-fellow[10/7/2022 10:19:34 AM]
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and throughout the world,” Schwadron notes. “The work we do as
a team enables us to take leaps forward in science that no one
person alone could accomplish. I would like to thank my close
colleagues Dave McComas, Harlan Spence and Sonya Smith and
my spouse Katharine Duderstadt, who have helped to provide
immeasurable support through multiple decades.”
The UNH Institute for the Study of Earth, Oceans, and Space
(EOS) is UNH's largest research enterprise, comprising six
centers with a focus on interdisciplinary, high-impact research on
Earth and climate systems, space science, the marine
environment, seafloor mapping and environmental acoustics. With
approximately 100 principal investigators managing more than
400 individual grant awards, and with annual expenditures
exceeding $45 million, EOS fosters an intellectual and scientific
environment that advances visionary scholarship and leadership
in world-class and graduate education.  
WRITTEN Rebecca Irelan | Institute for the Study of Earth,
BY:

Oceans, and Space | rebecca.irelan@unh.edu | 603862-0990
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Carbon Gatekeepers
Researchers receive $3.4M grant to study
climate change in the Arctic
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Researchers at the University of New Hampshire have been
awarded a three-year grant totaling $3.4 million from the U.S.
Department of Energy. The team will study the thawing of Arctic
permafrost — ground or soil that remains frozen throughout the
year — to see its effects on lakes and streams, potentially
converting into methane or carbon dioxide, greenhouse gases that
can fuel climate change.
“We know that the Arctic is warming at four times the rate of other
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places and when these frozen areas begin to thaw carbon —
dead plant material — can be released into nearby lakes and
streams where it can then be converted into gas emissions by
microbes that further fuel the thawing cycle,” says Ruth Varner,
professor of Earth sciences and lead principal investigator of the
study. “Simply put, more methane equals more warming and
trying to figure out the link between these microbes and the gas
emissions is critical for dealing with climate change.”

"The goal is to
understand how

The project, called the Gatekeepers
of Arctic Carbon, will consist of a
team of researchers from seven

warming can push

institutions focusing on the lakes in

microbial

Stordalen Mire in the region of

communities to

Abisko, Sweden, a model ecosystem
where the lakes produce up to 50%

change - which

of the methane emissions found in

thrive and function

that area. The goal is to take a closer

better when it's

look at some key unknowns of
carbon cycle climate feedback, the

warmer and which

warming or thawing that can release

mitigate methane."

carbon which is converted into
emissions that can contribute to

climate warming, which in turn stimulates more thawing that
releases yet more carbon, creating a cycle.
Researchers will study how the carbon is transformed chemically
and the role the lake sediment plays as a gatekeeper — if it stores
the carbon and how it is transformed into gas emissions. To
further understand the process, scientists will focus on two types
of microorganisms — methanogens which make methane and
methanotrophs which consume methane. Earlier research found a
high abundance of methanotrophs in ecosystems of similar lake
and stream sediments. In this new research, the team will collect
samples near the Arctic Circle to look at incubation rates of the
https://www.unh.edu/unhtoday/2022/09/carbon-gatekeepers[10/7/2022 10:22:14 AM]
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methane consumption hoping to shine a light on how they work,
how they live and survive and if they can isolate and grow them.
The key is to identify the role they play in these Arctic ecosystems
because of their importance in mitigating methane emissions,
which are projected to increase with ongoing climate warming.
“The goal is to understand how warming can push microbial
communities to change — which thrive and function better when
it’s warmer and which mitigate the methane,” said Varner.
Other collaborating institutions include The Ohio State University,
Colorado State University, University of Arizona, Florida State
University, Berkeley Labs and Queensland University of
Technology, Australia. Varner has dual appointments in the UNH
College of Engineering and Physical Sciences and the UNH Earth
Systems Research Center.
The UNH Institute for the Study of Earth, Oceans, and Space
(EOS) is UNH's largest research enterprise, comprising six
centers with a focus on interdisciplinary, high-impact research on
Earth and climate systems, space science, the marine
environment, seafloor mapping and environmental acoustics. With
approximately 100 principal investigators managing more than
400 individual grant awards, and with annual expenditures
exceeding $45 million, EOS fosters an intellectual and scientific
environment that advances visionary scholarship and leadership
in world-class and graduate education.  
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Meeting Great Bay History
Prestigious NEH grant will immerse K-12
teachers in archaeological findings
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MEGHAN HOWEY (CENTER, IN BLACK) AND STUDENTS DIG FOR
COLONIAL-ERA ARTIFACTS ON THE SHORES OF THE GREAT BAY
ESTUARY AS PART OF THE GREAT BAY ARCHAEOLOGICAL SURVEY.

Since 2016, UNH archaeology professor Meghan Howey has dug
into 17th century colonial and Indigenous history along New
Hampshire’s Great Bay as director of the Great Bay
Archaeological Survey (GBAS). Now, with a prestigious National
Endowment for the Humanities Landmarks of American History
and Culture grant, 72 K-12 teachers from across the nation will
experience these 17th- and early 18th-century colonial era
https://www.unh.edu/unhtoday/2022/09/meeting-great-bay-history[10/7/2022 10:23:59 AM]
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occupation sites and the people who inhabited them through a
series of immersive place-based encounters.

“Reaching back to
the fragments left

The history of the lands still known by
Indigenous people as N’dakinna is far
more complex than the familiar

behind from those

narrative of Pilgrims, Puritans and

who lived through

friendly Native Americans, Howey

this period of radical

says. In the summer of 2023,
participating educators will “meet” the

change, perhaps we

diverse peoples who lived in one

can find some

colonial New England frontier, the

comfort in knowing

Great Bay Estuary: English colonists,
Indigenous people, indentured Scots

we are not alone in

and enslaved African Americans.

living through

“Our hope is this institute can provide

messy, murky and
complex disruptions
as we are today.”

a model for others and ways to
reimagine the entirety of North
American colonization,” Howey says.
The project will make extensive use
of From the Fragments, an interactive

StoryMap that documents the dynamic experiences of early
colonization unearthed by the GBAS. The NEH grant, for
$187,000, will also incorporate ongoing curriculum development
and support; Elaine Marhefka of UNH’s department of education
will lead this effort. Additional guest scholars include Abenaki
historian and scholar Lisa Brooks; Denise and Paul Pouliot, head
speakers of the Cowasuck Band of Pennacook-Abenaki People;
Kabria Baumgartner, a leading scholar of New England Black
history; and Michael Palace, UNH associate professor of Earth
sciences
To Howey, who holds a prestigious Andrew Carnegie Fellowship,
extending her team’s extensive excavation of our colonial past to

https://www.unh.edu/unhtoday/2022/09/meeting-great-bay-history[10/7/2022 10:23:59 AM]
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K-12 educators holds promise for our present understanding of
our nation. “Reaching back to the fragments left behind from those
who lived through this period of radical change, perhaps we can
find some comfort in knowing we are not alone in living through
messy, murky and complex disruptions as we are today,” she
says. “The overarching goal is to study cultural heritage materials
in combination with physical sites and document those
experiences online so that we share with students a more
equitable and inclusive early American story.”
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Baking and Quaking
UNH receives $1.7 million from NSF to study
warming Arctic and earthquake vulnerability
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Alaska and many other
areas of the Arctic
experience thousands of
earthquakes of different
magnitudes every year,
putting infrastructure and
residents in the region at
risk. As part of a $3 million
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collaborative grant from the
National Science
Foundation, UNH scientists

MAJID GHAYOOMI, ASSOCIATE
PROFESSOR OF CIVIL AND

were awarded more than

ENVIRONMENTAL ENGINEERING

$1.69 million to lead

AND PRINCIPAL INVESTIGATOR ON

research examining how

THE NSF GRANT.

climate change in the Arctic
— which is warming at four times the rate of other places — could
negatively affect the area’s infrastructure from seismic events and
how it could impact the preparedness and response to
earthquake-related disasters.
“While there is seismic activity and threat of earthquakes across
the country, the accelerated warming in the Arctic, along with the
remoteness of the region and the unique culture of the local and
Indigenous communities, can pose distinct challenges,” says
Majid Ghayoomi, associate professor of civil and environmental
engineering and principal investigator. “Our goal is to take a
holistic approach to help the community be prepared in this
changing environment.”
The research project, part of the NSF’s Navigating the New Arctic
initiative, will involve cross-disciplinary research teams from five
universities; 11 Alaskan, national and international partners; and
five native communities that will investigate the potential impact of
earthquakes on local communities, the state of Alaska, and other
Arctic and sub-Arctic regions. They will work together to assess
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the seismic risk to the natural environment and built infrastructure,
as well as to social systems and policies.

“This project has the
potential to

The project will focus on seismic
activity, under climate-driven
changes of the Arctic, by monitoring

transform and

and modeling key infrastructure —

stimulate research

like vital bridges and shipping ports

that could lead to

— to simulate and evaluate the
impact of permafrost thawing and

breakthroughs in

seasonal freeze-thaw cycles on soils,

fundamental science

buildings and foundations to prevent

and engineering,

significant damage. The team will
work with the communities in the

informed by the

Copper River Valley Region to

community and

develop their climate adaptation

Indigenous people,
to address and
improve earthquakerelated hurdles
facing the new
Arctic.”

plans.
Researchers will engage with the
community — conducting interviews,
surveys and workshops — to help
identify and provide them with the
necessary training and tools to
manage future earthquake-related
disasters including planning,
preparedness, mitigation and

recovery skills and plans. Outreach and education will help
prepare future generations by establishing learning opportunities
like youth training camps and STEM research experiences for
Indigenous youth.
“This project has the potential to transform and stimulate research
that could lead to breakthroughs in fundamental science and
engineering, informed by the community and Indigenous people,
to address and improve earthquake-related hurdles facing the
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new Arctic and possibly other cold region environments,” said
Ghayoomi.
Other team members from UNH are Katharine Duderstadt,
research scientist and co-principal investigator; Yashar Eftekhar
Azam, assistant professor of civil and environmental engineering;
Fei Han, assistant professor of civil and environmental
engineering; and Lawrence Hamilton, professor of sociology.
Collaborative institutions include the University of Georgia,
Pennsylvania State University, University of Alaska Fairbanks and
the University of Virginia.
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